1. e rel cim bu ne
Indeed, studies conducted with artificial languages based on Finnish and Turkish vowel harmony rules showed that adult speakers could recognize words on the basis of such harmony cues (Suomi, McQueen & Cutler 1997; Vroomen, Tuomainen & Gelder 1998; Kabak, Maniwa &Kazanina 2010) . In these studies, artificial languages are created based on natural vowel harmony rules where word boundaries and harmony shifts perfectly overlap and adults were observed to be sensitive to such shifts. Results of headturn experiments with children further showed that seven-month-old infants were sensitive to vowel shifts in long strings of CV sequences and recognized harmonic sequences as words (Mintz &Walker 2006) . These findings suggest that when harmonic information is available, children can use such information to assign word boundaries. The question that remains to be raised is whether natural speech has such reliable cues. Harmonic languages are never perfectly harmonic, that is, there are always some exceptions on vowel harmony rules, or the lexicon of harmonic languages always have non-harmonic words as well. Therefore it is possible that the harmonic languages are not as harmonic as it has been assumed in the literature.
The goal of this study is then to figure out whether it is reasonable to assume that children acquiring harmonic languages receive reliable harmonic cues that could be used in speech segmentation. To this end, two harmonic languages are compared to each other, and contrasted with two non-harmonic languages. The study does not only provide information regarding the availability of harmonic cues, it also shows how generalizable the results are through a cross-linguistic comparison.
Procedure
Parallel analyses were conducted on child-directed speech in two harmonic (Turkish, Hungarian) and two non-harmonic languages (Farsi, Polish) that are available at CHILDES. Similar amount of data (in terms of number of utterances) from each language were analyzed individually. Details of the data are reported in Table 1 below. At first, the most frequent 200 multisyllabic words were selected from each language and were coded as harmonic or non-harmonic. The reason for this selection was to exclude very low frequency words. Those words that have only back vowels or only front vowels were coded as harmonic. Those words that have a mixture of front or back vowels were categorized as non-harmonic.
In the second analysis, which was run on the whole corpora, word boundaries were coded as harmonic or non-harmonic. Non-harmonic word boundaries were those cases where a word that has a front vowel at the last syllable is followed by a word that has a back vowel in the initial syllable, or vice versa. An example of a non-harmonic word boundary is seen in (1) above. Harmonic word boundaries have the same type of vowel (either back or front) on both sides of the word boundary.
For the last phase of the analysis, which looks at the same data from a different angle, all possible vowel pairs (/aa/, /ai/, /ao/ etc.) were coded as harmonic or nonharmonic and then the frequency of these sequences within words (VV) and across words (V#V) were compared.
Results
The results of the first analysis, based on the most frequent 200 words in each language, suggest that a great majority of words are harmonic in harmonic languages. Although non-harmonic words are found in both Hungarian and Turkish, just as predicted, harmonic words are in majority. No such tendency is observed in Polish, where about half of the words were harmonic and the other half were not. An opposite pattern is observed in Farsi, where non-harmonic words were more frequent. Figure-1 The second analysis that examines the word boundaries suggest that about 50% of word boundaries are harmonic in both harmonic and non-harmonic languages, as seen in Figure 2 . These results, the latter one in particular, are problematic for a word segmentation mechanism based on vowel harmony cues. Before we give up on the idea of speech segmentation mechanism based on vowel harmony, we look at the same data from another perspective. The results suggest that harmonic sequences are more likely to appear within words (VV), and non-harmonic sequences are mostly found at boundaries (V#V) in harmonic languages. Figure 3 presents the results of the harmonic languages. The results in harmonic languages contrast with the results in non-harmonic languages. As clearly seen in Figure 4 , there is no difference between within word (VV) and across word (V#V) occurrences in non-harmonic languages. 
Conclusion
Natural harmonic languages, but not the non-harmonic ones, provide a learner with harmonic cues for word segmentation, although these cues are not as perfect as the ones created in the experiments. Therefore, harmonic cues, especially when they are used together with other cues, such as word stress, distributional properties of words, or morphemes, could potentially be useful in word segmentation. These results correctly predict that speakers of harmonic languages, but not the non-harmonic ones, rely on harmony cues in speech segmentation (Kabak, Maniwa & Kazanina 2010) .
